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Test Study on Seismic Strength and Rigidity of Recycled

Aggregate Concrete Filled Steel Tube Frame
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(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China)

Abstract; To study strength and rigidity of recycled aggregate concrete filled steel tube
(RACFST) frame under low cycle reversed loading, the quasi-static tests of one frame specimen
of recycled aggregate concrete filled circular steel tube column versus reinforced recycled aggre-
gate concrete beam and one frame specimen of recycled aggregate concrete filled square steel tube
column versus reinforced recycled aggregate concrete beam were carried out. The failure mecha-
nism, hysteretic curve, strength attenuation and rigidity degeneration were measured, The de-
sign methods of shear bearing capacity between the interstory and rigidity for the one-story, one-
bay RACFST frame were explored. Results show that the seismic design requirements of strong
column and weak beam, strong shear capacity and weak bending capacity are met; The hysteretic
curves are symmetrical basically; Strength attenuation and rigidity degeneration change roughly
from much to a little then much under the same grade of cyclic displacement; It is suggested the
method of elastic bending moment at the column end or plastic hinge at the column top or plastic
hinge at the column bottom can be applied to the design calculation of shear bearing capacity be-
tween the interstory for the one-story, one-bay RACFST frame, and the method adopted in this
paper may be used to estimate original-elastic interstory rigidity of RACFST frame.
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Table 1 Design parameters of specimens
RACFST /mm /mm
KJ-1 ®166.2X4.6 950 100X 200 1576.2 12.63 6. 00 0.12 1. 36
KJ-2 150.9X5.0 950 100X 200 1576.2 10. 50 6. 00 0.15 1.62
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Table 2 Interstory shear bearing capacity comparison between calculations and test values for RACFST specimens
V./kN
2iM./ 2iM V./kN V./V,
(kN « mm) (kN « mm)
KJ-1 57.61 14. 46 169. 57 169. 57 169. 57 165. 38 1.03
KJ-2 61.03 11. 36 170. 34 170. 34 170. 34 182. 39 0.93
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RACFEST R 3. formance of recycled aggregate concrete-filled circular
3 RACFST steel tubular columns subjected to cyclic flexural load-

Table 3 Original-elastic interstory rigidity comparison
between calculations and test values for

RACEFST specimens

S/ S./ I
(kN « mm™) (kN « mm™") Se/ S
KJ-1 39. 24 30. 22 1. 30
KJ-2 35.10 34.48 1.02
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